Presence of inducible nitric oxide synthase, nitrotyrosine, CD68, and CD14 in the small intestine in celiac disease.
Celiac disease is characterized by severe inflammation of the small intestine, and inflammation is known to often be associated with enhanced nitric oxide (NO) production. The aim of the present study was to determine whether children with active celiac disease show increased duodenal inducible nitric oxide synthase (iNOS) expression by immunohistochemistry. For this purpose, NO activity was assessed by detection of nitrotyrosine, which is an indicative marker for the formation of the NO- and superoxide-derived oxidant peroxynitrite. Serial staining with the macrophage markers CD68 and CD14 was performed to assess whether intestinal macrophages are involved in intestinal NO production. Duodenal biopsies from seven children with normal biopsy findings were used for comparison. Intense iNOS staining of enterocytes was observed in 10 of 11 celiac disease biopsies but in only 1 of 7 controls (p < 0.002). In addition, nitrotyrosine staining was detected in the enterocytes of celiac disease patients and was associated with iNOS staining. Moreover, the number of iNOS-positive cells in the lamina propria was significantly (p < 0.002) enhanced in patients with celiac disease. Serial staining for iNOS, CD68, and CD14 revealed an increase in CD68/CD14 double-positive monocytes and colocalization of iNOS and CD14 expression associated with this disease. Collectively, these data suggest that in patients with active celiac disease, synthesis of iNOS is induced in the intestine in association with the formation of peroxynitrite and nitration of cellular proteins. Furthermore, the increase in intestinal CD14-positive macrophages suggests a role for these cells in the pathophysiology of the disease.